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1.  

                                                                                                                             [15 Marks] 

2.  

                                                                                                                             [25 Marks] 

 

3.  

                                                                                                                             [10 Marks] 

PTO 



4. In order to prepare 2 m3 of alcohol-water solution, alcohol of mole fraction 0.4 is required 

to be mixed with water at 25oC. Determine the volume of alcohol and water needed to 

prepare the mixture. Given that,  

             Partial molar volume of alcohol = 38.8 x 10-6 m3/mol 

             Partial molar volume of water = 17.2 x 10-6 m3/mol 

             Molar volume of alcohol = 39.21 x 10-6 m3/mol 

             Molar volume of water = 18 x 10-6 m3/mol                                                         [10 Marks] 

                                                                                                                

5.    

 

 

 

 

 

 

                                                                                                                                         [20 Marks] 

 

6. Using the virial equation of state estimate the residual enthalpy and entropy for propane at 

60oC and 2.5 bar.                                                                                                 [10 Marks] 

 

7. Exhaust steam at 100 kPa and 200oC enters the subsonic diffusion of a jet engine steadily 

with a velocity of 190 m/s. The inlet area of the diffuser is 2000 cm2. The steam leaves the 

diffuser with velocity of 70 m/s. The pressure difference increase is 200 kPa. The heat 

losses from the diffuser to the surrounding is estimated to be 100 kW. Determine,  

a) The mass flow rate of the steam. 

b) The temperature of the steam leaving the diffuser. 

c) The area of the diffuser outlet. 

         Given that, V1 = 2.172 m3/kg and H1 = 2875.3 kJ/kg                                                [15 Marks] 

 

8. Estimate the fugacity of iso-butane at 15 atm and 87 oC using the compressibility factor 

correlation, given that the second virial coefficient, B is -4.28 x 10-4 m3/mol.     [15 Marks] 

 

 

                                                                                                                                                                                                                 

End 

 


